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REMARKS/ARGUMENTS 

Bearing in mind the comments in the Official Action, the application is believed to be in 
condition for allowance. An early indication of the same would be appreciated. 

Claims 1 1-19 are now pending in this application. Claims 1 1 and 16 are independent. 
Claims 11-18 have been amended, and claim 19 has been added. No claims have been canceled 
by this amendment. 

Withdrawal of the objection to the Specification is requested. A Substitute Specification 
and version with markings to show changes made is provided at the end of this amendment 
responsive to the Examiner's objections. Further, Applicants have clarified the claim for benefit 
of the parent application, by correcting the priority claim to be a continuation rather than a 
divisional of the parent co-pending application. As there was no effect on the publication date, 
potential patent term, or on the latest date to be used for the Examiner's search, this clarification 
of the claim for benefit is proper. 

Withdrawal of the objection to the Drawings is requested. Responsive to the Examiner's 
objections to the Drawings, the Specification has been amended to provide proper reference 
numbers for the various elements objected to in the Specification, No Drawing changes are 
necessary, and no new matter has been added. 

Withdrawal of the rejection of claims 12*15, 17, and 18 under 35 U.S.C. §1 12, second 
paragraph, as being indefinite, is requested. These claims have been amended for clarity, 
responsive to the stated bases for rejection. 

Withdrawal of the rejection of claims 1 1-15 under 35 U.S.C. §102(b) as being anticipated 
by Emmanuel (WO 94/15545) is requested. 

Applicant notes that anticipation requires the disclosure, in a prior art reference, of each 
and every limitation as set forth in the claims. 1 There must be no difference between the claimed 
invention and reference disclosure for an anticipation rejection under 35 U.S.C. §1 02. 2 To 


J Titanium Metals Corp. v. Banner, 227 USPQ 773 (Fed. Cir. 1985). 
Scripps Clinic and Research Foundation v. Genentech, Inc., 18 USPQ2d 1001 (Fed Cir, 1991). 
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properly anticipate a claim, the reference must teach every element of the claim. 3 "A claim is 
anticipated only if each and every element as set forth in the claim is found, either expressly or 
inherently described, in a single prior art reference". 4 "The identical invention must be shown in 
as complete detail as is contained in the ...claim." 5 In determining anticipation, no claim 
limitation may be ignored. 6 The applied art does not meet this requirement. 

In particular, Emmanuel does not disclose an elongate support element for a replacement 
structure for the human body which includes, among other features, "plural seats penetrating a 
surface on the elongate support element. . .wherein the plural seats are arranged to prevent 
communication between the surface and an opposing surface on the elongate support element 
through the plural seats", as recited in independent claim 1 1 , as amended. 

Accordingly, since the applied art does not disclose all the claimed features, withdrawal of 
the rejection and allowance of independent claim 1 1 is requested Allowance of dependent claims 
12-15 are submitted as being allowable at least on the basis of allowability of claim 11, without 
further recourse to the additional patentable features therein. 

Withdrawal of the rejection of claims 16-18 under 35 U.S.C. §102(b) as being anticipated 
by Antonson (WO 96/01083) is requested. The legal requirements for anticipation are outlined 


In particular, Antonson does not disclose a method for producing a support element which 
includes, among other features, "forming at least one recess directly in a blank material. . .wherein 
said forming at least one recess avoids forming a through hole in the blank material. . .", as recited 
in independent claim 16, as amended. 

Accordingly, since the applied art does not disclose all the claimed features, withdrawal of 
the rejection and allowance of independent claim 16 is requested. Allowance of dependent claims 
17-18 are submitted as being allowable at least on the basis of allowability of claim 16, without 
further recourse to the additional patentable features therein. 


3 See MPEP §2131. 

4 Verdegaal Bros. v. Union Oil Co. of Calif., 2 USPQ2d 1051, 1053 (Fed. Cir. 
Richardson v. Suzuki Motor Co., 9 U$PQ2d 1913, 1920 (Fed. Cir. 1989). 
Pac-Tex, Inc. v. Amerace Corp., 14 USPQ2d 187 (Fed Cir. 1990) 


above. 


6 
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New dependent claim 19, depending from claim 16 has been drafted to avoid the applied art, 
and to further claim additional features of the method. Consideration and allowance of dependent 
claim 19 is requested. 

Attached hereto is a marked-up version of the changes made to the specification and the 
Substitute Specification. 

In view of the above, each of the presently pending claims in this application is believed 
to be in immediate condition for allowance. Accordingly, the Examiner is respectfully requested 
to withdraw the outstanding rejection of the claims and to pass this application to issue. 

5f,« d: August 6 ' 2003 Respectfully submitted, 

268766 1 I 
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METHOD AND ARRANGEMENT FOR PRODUCING ELONGATE SUPPORT ELEMENT 
AND PRODUCT, AND USE OF THE SUPPORT ELEMENT. 

CROSS REFERENCE TO REL ATED APPLICATION 

This application is a continuation of co-p ending U.S. Patent Application Sena] No. 
09/423,090, filed November 2. 1999. having a 35 U.S.C. S371 date of January 3. 2000. now 
issued as U.S. Patent 6.36L31 8. the entire contents o f which arc incorporated hv reference 
Application Serial No. 09/423.090 is a national stage entry of International Application Serial 
No. PCT/SE98/00835. filed on Mav 7 T 1998. and which claims priority to Swedish App lication 
Serial No. 9701 824-6. fila d on May I fi. 1 QQ7 

TECHNICAL FIEL DB ACKGROl TNT) OF THE INVENTION 

The present invention relates inter alia to a method for producing an_elongate support 
element with associated seats for replacement structure in human body parts (jaw). > via 
whiehBy means of the seats, the support element can be applied to implants and/or to spacers on 
these implants. The longitudinal axes or eeatrecenter axes of the seats connect with or are 
parallel to the longitudinal axes or eeatr ecenter axes of the implants in order to satisfy set 
accuracy of fit requirements which can be about 2/100 mm. The method starts from the stages of 
identification and possible modollin g modeline of the dental situation in question, supplying 
information, extracted from the identification and modollin gm odeling. to computer equipment, 
operating the computer equipment to use the supplied information and further information input 
to the computer to simulate and determine the structure of the support element in or at the 
replacement structure?-. The method further includes eYtracring, from the computer equipment, 
milling coordinates information or milling coordinates data used for controlling the milling of a 
blank in milling equipment, transmitting the milling coordinates information and milling 
coordinates data to the milling equipment and controlling the milling work equipment to produce 
the support element from the blank. 

The invention also relates to an arrangement for producing anelongate support element 
with associated seats for replacement structure in human bod yparts/ iawr^i a bv means of which 
seats_of the support element can be applied to implants and/or to spacers on these implants, 
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where the eeft&ecenter axes of the seats are arranged to connect with or be parallel to the 
eeatfecentex axes of the implants so that set accuracy of fit requirements are satisfied. The 
arrangement comprises identification members and possibly mod e llin gmodeling members for 
identification and, respectively, modollin g modelins of the respective dental situation. Also 
included is computer equipment for receiving information extracted from the identification and 
modrilingmodeling . Also included are first transmission members for transmitting the extracted 
information to the computer equipment, with which, on the one hand, the structure of the support 
element and the positioning in or at the replacement structure can be simulated and can be 
determined by means of the extracted information and further information input to the computer 
eqmpmenVaadren. On the other hand, milling coordinates information or milling coordinates 
data for controlling the milling of a blank in milling equipment can be executed with the aid of 
the said^xtracted and input information. Also included are second transmission members for 
transmitting the milling coordinates information (data) to the milling equipment for controlling 
the latter to produce from the blank. 

The invention also relates to a product in the form of an_elongate support element for a 
replacement structure (for example, dental bridge) for the human body, where the support 
element is designed with seats vkrbv means of which the support element can be applied to 
implants and/or to spacers on these implants. In accordance with the above, the eente eggnter 
axes of the seats connect wim the eente ecenter axes of the implants so that fixed accuracy of fit 
requirements result 

The invention also relates to the use of recessing directly in the material of a blank in 
conjunction with the production of a dental product from the blank in milling equipment. 

S TATE OF THE ART 

The features discussed in the introduotio n above are known per se- in the production of 
dental products, and also to some extent in connection with dental products in the form of 
elongate support elements of the said-described type. Reference is made to, inter alia, Swedish 
patents 9304042-6 and 9402351-2. It is also known pewe-to make recesses in dental products 
by means of so-called direct milling of the product material. 
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bescription of tiib D>rvE>rnoN 


TECHNICAL PROBLEM 

In connection with the abovementioned methods and arrangements for producing dental 
products in the form of support elements, there are requirements for very great accuracy in the 
seat application. The required accuracy is, in accordance with the above, at least about 2/100 
mm, and the requirements are set in order to be able to satisfy exact fitting in the jaw or 
equivalent. Poor fitting gives rise to stresses in the dentine or equivalent and causes discomfort 
and pain and even collapse of the bone in question, at least in the longer term. This has entailed 
comparatively technically complicated methods and arrangements for seat applications. The said 
methods include, inter alia, seat production by means of electro-erosion, in which a produced 
model is used as electrode part. The hitherto proposed methods and arrangements can include 
production of modules which are welded together (by laser welding) to form the final support 
element. Before the modules are put together, seat application can take place separately in one 
or more modules, for example by means of mechanical or optical measurement. 

However, the result of welding is a nonhomogeneous material in which the strength 
varies in the support element. Cavities may possibly arise in the material on account of the melt 
zone not penetrating down deep enough. When grinding or surface-machining the support 
element to adapt the shape, such cavities can become exposed, which means that the exactness or 
fit accuracy requirements cannot be satisfied. It has also been proposed to produce support parts 
by means of casting processes. In casting, there is the problem that the material may buckle 
upon cooling. The surface fineness in the contact seats can never be better than the grain size of 
the mould material. Particularly in the case of titanium casting, the molten metal can react 
chemically with the mould material, which can mean that the outermost material layer, about 1 
mm thick, is heavily oxidized or forms an alloy, cf, for example in titanium casting, in the form 
of zirconium oxide in which the surface layer will consist of an alloy of titanium and zirconium. 
The strength will vary in the support element and there may be problems in obtaining support 
part elements with acceptable strength. 

In both welding and casting, the chemical composition of the surface therefore varies. In 
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welding, the weld seam differs from the base material, and, in casting, ground areas differ from 
the raw cast surface. When ceramic is then to be baked onto the surface to form the tooth 
replacement, the adhesion varies greatly across the surface, the result of this being that there may 
be difficulties in obtaining products which are durable in the long term and which are suitable for 
implanting in, for example, the jaw. There is, therefore, a need for methods and arrangements 
and finished support elements, and the use of method s- known p o r s o, which solve the 
abovementioned problems. The main object of the present invention is to provide a solution to 
these problems. 

SOU^HONSUMMARY OF THF. !>JVF\[TTrVM 

That which can principally be regarded as characterizing a method according to the 
invention is that the milling equipment, with the aid of the said-milling information or milling 
data, in addition to executing the support element shape determined in the computer equipment 
from the blank, can also be used for control in order to mill out the said-seats directly in or out of 
the blank/support element material. 

The arrangement according to the invention can principally be regarded as being 
characterized in that the milling coordinates information or milling coordinates data is designed, 
in addition to executing the support element shape determined in the computer equipment from 
the blank using the milling equipment, also to be used to control the milling equipment to shape 
and position the said-seats directly in the blank/support element material using the information 
likewise set in the computer equipment. 

A product according to the invention can principally be regarded as being characterized 
in that the support element is made of homogeneous material and in that each seat wall is 
executed directly from the homogeneous support element material. 

In embodiments of the inventive concept for the product, each seat wall can consist of a 
surface ground directly in the homogeneous material. The product can also have a material 
strength around each seat which essentially corresponds to the material strength of the rest of the 
support element material. In a further illustrative embodiment, each seat wall is formed directly 
from the support element material without intermediate layers of material compositions or 
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material alterations. Each seat wall thus has the same chemical composition as the rest of the 
support element material. 

A use according to the invention can be characterized in that the recessing is used for 
receiving the seats in the product in the form of a support element included in tooth replacement 
structure. The said-seats must in this case have fixed accuracy of fit requirements in order to be 
applied to implants located in the human body and/or to spacers on these implants. 

In one embodiment for recessing which is used for forming a seat in the support element 
with milling equipment, this milling coordinates information is supplied in the form of milling 
coordinates data executed in database equipment and attributable to identification data on the 
design of the tooth replacement structure and supplementary data fed to the computer equipment. 
The information supplied from the computer equipment to the milling equipment can be 
integrated on condition that it contains milling data on the support part design and the seat 
design/the seat positions. 

ADVANTAGES 

By means of the measures proposed above, support elements with very accurate seat 
positions can be produced at a relatively low cost. The advantages are considerable compared to 
casting, for example. In this case, a material independence is achieved, which means that the 
production can be carried out using titanium, gold or other tissue-compatible material. The seats 
are integrated in the material and better precision is obtained in the seat positions in relation to 
the cast support elements. The invention also affords advantages compared to partially welded 
bridges. In this case too, a clear material independence is achieved, and it is possible to avoid 
weld seams which impair the strength and require more comprehensive re-grinding. In the 
present case, very good and uniform strength can be obtained throughout the whole material, and 
the need for re-grinding is reduced. 

BRIEF DESCRIPTION OF THE ftGURE SDRA WINGS 

A presently proposed embodiment of the method, the arrangement, the support element 
and the use will be described hereinbelow with reference to the attached drawing, in which: 
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Figure 1 shows a block diagram of the structural parts of the arrangement, and the various 
manufacturing stages in the method, 

Figure 2 shows, in vertical cross-section, an example of a support element, and 

Figure 3 shows m vertical cross-section, and in an enlarged view compared to Figure 2, a 
seat formation m a support element. 

DETAILED DESCRIPTION O F PREFRRRF.n FM ROnTMPxrr 

In Figure I, reference number 1 indicates a dental situation in the form of a mandible 2. 
The dental situation is such that a replacement part in the form of a dental bridge is to be applied 
to implants 3 incorporated in the jaw. The designs of the implants with spacers and the like are 
already well known and will not be described here. In the dental situation, the dental bridge has 
been illustrated in its final state so as to indicate, in this application, a tooth replacement example 
which is appropriate to the invention. The replacement structure or the dental bridge will, in the 
final state, comprise a support part 4 and, applied to this, a tooth replacement material which is 
symbolized by 5. The tooth replacement structure is placed between existing teeth 6 and 7 on the 
patient. The implants have individual inclinations on their eeatre center axes, and the 
eeatFecenter axes for two of the implants are indicated by 8 and 9. The dental situation 1 in 
question which is to be read off on commencement of the work thus includes the human jaw 2, 
the implants 3 and possibly also surrounding teeth 6 and 7. In connection with the production of 
the support element 4, mee^HingmodeJjng equipment can be used which is symbolized by 10 in 
the figure. The cooperation between the situation and the equipment 10 is symbolized by arrows 
11. 

In accordance with the invention, the dental situation is to be read off using identification 
equipment 12 which can also be of a kngwn_type-k nown por sc . The reading can be effected in 
various known ways kn o wn por a a, for example by stereophotography, scanning of the outer 
form, etc. The scanning of the outer form can be performed using scanning needles, optical light 
beams, etc. The identification function is symbolized by 13 in the figure. The identification in 
question leads to a conversion to electrical information signals. This conversion takes place, in 
the illustrative embodiment, in conversion equipment 14. The conversion equipment also 
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comprises first transmission members 14a by means of which information on the identified 
situation can be transmitted to computer equipment 15 of a known type known per sc in the 
kngwn_contex t - known por so . According to the illustrative embodiment, the transmission is done 
digitally and identification data is indicated by 16. This identification data is thus received in 
computer equipment 15 in a known_manne r known por sc . The computer equipment IS also 
includes a terminal ±6-Wby means of which supplementary information is input to the 
computer equipment. In the illustrative embodiment, the supplementary information is digital 
and has been symbolized by 17 in Figure 1. The computer equipment comprises memory 
equipment and CPU which can receive and store, and. respectively, execute the received 
information 16 and 17. With the aid of the last-mentioned information or data 16 and 17, the 
support element 8 can be simulated on the computer screen 15a, for example. This applies also 
to the tooth replacement structure »es-sue h4 and S . By interaction with a user 1 8, the simulated 
support part 4' can be shaped in a known manner known per so -for optimum construction in the 
tooth replacement part 9. Programs for identifying shape, positions, etc., are available on the 
market and can be used in connection with the illustrative embodiment. 

With the aid of the said-information 16 and 1 7 and the simulation which has been 
performed, milling coordinates information can thus be executed in the computer equipment 15. 
Examples of milling coordinates data are shown by 19 in the figure. The said-milling 
coordinates data are fed to machining equipment 20 of a known type K-nnwn pnr se The said 
machining equipment consists of a mill which can mill from a blank 21 not only the outer shape 
34-of the support part, but also the seats 22. 23 by means of which the support part Si-is to be 
anchored on the implants 3 and/or on spacers (not shown) on these implants. The inclinations 
and the positions of the said-seats are produced using the said-known programs in the computer 
equipment and are thus part of the said-milling coordinates data 19. 

In Figure 2, the positions and inclinations of the seats are shown enlarged in relation to 
Figure 1 . In Figure 2, two of the seats have been given reference labels 22 and 23 (cf. Figure 1) 
. The eeatfecjBier axes of the seats are indicated by 24 and 25, respectively. These eeattecenter 
axes must be adapted with great precision to the corresponding axes of inclination of the implant 
(cf. meeefifrecOTteraxes8and9inFigurel) 
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Figure 3 shows that known equipment known per go c an be used for making a seat 26 in 
the support part material 27. In Figure 3. a mill is indicated by 28. In addition, a grinding 
member is indicated by 29. The mill can thus mill out the recess 26, after which the seat wall 
26a can be re-ground using the member 29. The known equipment 28 for making a hole can 
thus be used for making the seat 26 in the case according to Figure 1 . The milling equipment 20 
can work in a Igiownjnanne r known por so . In Figure 1, second transmission members are 
shown by 15c for transmitting the information 19 to the machining equipment 20. This 
transmission can be done in a known manner* known por oo and is symbolized by 15d. Thus, for 
example, the transmission can be done by the telephone and/or computer network, for example 
via the international computer network, the internet. The transmission between the first 
transmission members 14, 14a and the computer equipment can take place on a fixed connection, 
for example when the sai^equipment is integrated or set up in the same locality. However, the 
transmission, which has been symbolized by 14b in Figure 1, can also take place via the 
telephone and/or computer network, for example via the (^international network, the internet. 
Alternatively, one or both transmissions can take place with the aid of cassettes which are sent 
between the localities in question* 

The invention is not limited to the embodiment shown above by way of example, but can 
be modified within the scope of the appended patent claims and the inventive concept. 
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